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Porous asphalt possesses high air voids in 
order to drain the rainwater on the road surface 
effectively.  However, porous asphalt 
pavements are susceptible to stripping and 
resulting in more serious damage with traffic 
loadings in hot and wet environment.  Therefore, 
it is necessary for us to be aware of the stripping 
characteristics of the material in depth.  Several 
wheel-tracking devices have already been 
developed in foreign countries for use to evaluate 
the moisture susceptibility of asphalt concrete.  
Because of the difficult of the acquisition of 
those devices, this research attempted to utilize 
the domestic wheel-tracking device to evaluate 
moisture damage of porous asphalt with 
pre-conditioning of specimens by immersion, 
so-called the pre-immersing treatment.  
After executing examinations of basic 
physical properties on asphalt cement and 
aggregate, asphalt concrete mix designs, 
performance tests and stripping tests (including 
Immersed Marshall Test and Immersed Cantabro 
Test), the wheel tracking test was utilized in this 
research to investigate moisture damage of 
porous asphalt.  The immersing schemes were 
24-hr and 48-hr, and the testing schemes were 
1-hr and 6-hr.  The parameters used to analyze 
testing results were percentage of stripping range 
(PSR), Dynamic Stability (DS), and the observed 
trends of deformation of specimens after 6-hr 
testing.  Major results of this study were 
summarized as follows: 
1. Results of wheel tracking test on 
pre-immersing specimens and traditional 
stripping tests showed that porous asphalt 
was weaker than DGAC in resisting moisture 
damage, and hydrated lime could enhance 
the ability of porous asphalt in stripping 
resistance.  However, there was no 
difference in the PSR value when specimens 
were immersed for 48-hr whether porous 
asphalt adding hydrated lime or not.  In 
addition, the immersion of specimens 
seemed slash the DS value of porous asphalt, 
and the DS value of DGAC showed an 
unusual variation when immersing time 
increases. 
2. The analysis method of deformation trend of 
the Hamburg Wheel Tracking Test was 
employed in this research.  Results 
indicated that the analysis method of 
Hamburg Wheel Tracking Test is not 
applicable to the wheel-tracking test using 
pre-immersing specimens.  It probably was 
 3
due to the different mechanisms of these two 
wheel-tracking tests.  The analysis method 
of Purdue Wheel Tracking Test that uses the 
number of passes producing a specific 
deformation seemed more rational for the 
wheel-tracking test using pre-immersing 
specimens. 
3. There were generally specific correlations 
between the result of wheel tracking test 
using pre-immersing specimens and that of 
traditional stripping tests.  After comparing 
all the testing conditions, it was found that 
the PSR and DS value of specimens 
pre-immersed for 24-hr had better 
correlations with the results of traditional 
stripping tests. 
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device, moisture damage, stripping 
 
二、緣由與目的 






1. 喬治亞載重輪試驗儀（Georgia Loaded 
Wheel Tester, GLWT） 
2. 瀝 青 鋪 面 分 析 儀 （ Asphalt Pavement 
Analyzer, APA） 
3. 漢堡輪跡試驗儀（Hamburg Wheel-Tracking 
Device, HWTD） 
4. 法國車轍試驗儀（French Rutting Tester, 
FRT） 
5. 普渡大學輪跡試驗儀（ Purdue Wheel 
Tracking Device, PURwheel） 


















































































































































































































2. Hicks, R. G., “Moisture Damage in Asphalt 
Concrete,” National Cooperative Highway 




4. Aschenbrener, T., “Evaluation of Hamburg 
Wheel-Tracking Device to Predict Moisture 
Damage in Hot-Mix Asphalt,” 
Transportation Research Record 1492, TRB, 
Washington, D.C., 1995, pp.193-201. 
5. Izzo, R. P. and M. Tahmoressi, “Use of the 
Hamburg Wheel-Tracking Device for 
Evaluation Moisture Susceptibility of Hot 
Mix Asphalt,” Transportation Research 
Record 1681, TRB, National Research 
Council, Washington, D. C., 1999, pp.76-85. 
6. Pan, C. and T. D. White, “Evaluation of 
Stripping for Concrete Mixtures Using 
Accelerating Methods,” Transportation 
Research Record 1630, TRB, National 
Research Council, Washington, D. C., 1998, 
p.98-105. 
7. Cooley Jr., L. A., P. S. Kandhal, M. S. 
Buchanan, F. Fee, and A. Epps, “Loaded 
Wheel Testers in the United States: State of 
the Practice,” NCAT Report No.2000-4, 
2000. 
